Evidence for the requirement of T cell costimulation in the pathogenesis of natural Pneumocystis carinii pulmonary infection.
Pneumocystis carinii pneumonia (PCP) is a frequent and serious opportunistic infection in immunocompromized patients. Although the pathogenesis of PCP-mediated lung injury is poorly understood, a central involvement of host inflammatory responses has been implicated. We have found that while the loss of specific T cell costimulatory signals increases susceptibility to the spontaneous pneumocystis infection, PCP-induced pulmonary injury (and subsequent morbidity and mortality) involves other intact costimulatory pathways. Mice that are genetically deficient for the costimulatory receptor CD154 (CD154 knockout (ko) mice) spontaneously developed PCP, consistent with the increased susceptibility of X-linked hyper IgM syndrome patients (caused by CD154 gene mutations) to P. carinii infection. In these mice PCP was manifested by progressive weight loss, dyspnea and death. In contrast, CD154 ko mice also genetically lacking ICAM1 (CD154 koxICAM1 ko) or CD28 (CD154 koxCD28 ko) costimulatory receptors had later onset of weight loss and significantly prolonged survival. Although onset of infection and age-matched P. carinii organism burden were equivalent, the CD154 single knockout mice had evidence of greater pulmonary inflammation vs. the double ko's. These findings suggest that costimulation-dependent T cell-mediated inflammation plays an important role in both susceptibility to and pathogenesis of PCP, and may identify potential molecular targets for novel immunomodulatory treatment approaches.